Abstract. In order to investigate the accuracy of simplification in modeling the radiative transfer in those solar spectral regions with major impacts on bio-organisms, i.e., the UVA ( 
Results and Discussion
Radiative fluxes for the three spectral bands (UVA, UVB, PAR) are basically determined by the scattering at the cloud particles and only to a small extent by Rayleigh scattering and molecular absorption. We found that owing to the similar scattering properties of the atmospheric hydrometeors in these three spectral bands, the resulting fluxes show very similar behavior in each band. Consequently, the following discussion focuses on UVA only. Here the net horizontal transport can be as large as +0.3, which implies that almost one third of the incoming energy is effectively distributed into adjacent columns. Again, we note that with decreasing resolution, the ICA will provide less net horizontal transport, but at the same time the domain-averaged radiative fluxes will deviate more from the true 3-D case.
Conclusions
The assumption of horizontally homogeneous clouds leads to large errors in calculating the transmitted solar energy in the UVA, UVB, and PAR, particularly for the ratio of direct to diffuse transmission. Since the penetration depth of solar irradiation into the ocean body or into canopy is a directional property, the PPHOM assumption may provide considerably wrong amounts of light supply. In general, the PPHOM assumption underestimates the total transmission with largest errors at low SZA, i.e., where the incoming solar energy is largest. 
